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RECORD OF DECI SI ON
SHERWOOD MEDI CAL  COVPANY
OPERABLE UNIT 3

1. DECLARATI ON
SI TE NAME AND LOCATI ON

Sherwood Medical Industries Site
DeLand, Volusia County, Florida

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial action for Qperable Unit 3 at the Sherwood
Medi cal site in DeLand, Florida, which was chosen in accordance with CERCLA, as anended by SARA
and, to the extent practicable, the National G| and Hazardous Substances Pol |l uti on Conti ngency
Plan (NCP). This decision is based on the Administrative Record for this site

DESCRI PTI ON OF THE REMEDY

The remedy selected in this ROD addresses contam nated sedinent in Lake MIler. Based on the
adm nistrative record, EPA has determined that no further action is necessary to address

sedi nent contamination in Lake MIler. However, the site Qperation and Mi ntenance Pl an shal
be revised to incorporate the followi ng additional nonitoring requirements to ensure that no
unaccept abl e exposures to risks posed by conditions at the site occur in the future:

. Sem annual sanpling of Lake MIler sedinment and surface water
. Limted fish tissue sanpling in Lake MIler and adjoi ning | akes.

DECLARATI ON STATEMENT

EPA has determned that no further renedial action is necessary at the site. The previous
response actions identified in the ROD for Qperable Unit 1 elim nated the need to conduct
addi tional renedial action. Therefore, because ongoing | ong-termresponse acti ons do not
require additional physical construction, the site now qualifies for inclusion on the
Construction Conpletion List. However, because contamination remains at the site, EPA will
conduct a review every five years in accordance with Section 121 of CERCLA to ensure that al
remedies for the site continue to provide adequate protection of hunan health and the

envi ronnent .
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RECORD COF DECI SI ON
SHERWOOD MEDI CAL  COVPANY
OPERABLE UNIT 3

2.  DEC SI ON SUWARY
1.0 Site Nane, Location, and Description

The Sherwood Medi cal Conpany site is an active nedical supply nmanufacturing facility located in
Vol usi a County, Florida approxinmately three mles northeast of downtown DeLand, Florida. Though
the facility was originally outside the city Iimts in an unincorporated area of Vol usia County,
t he Sherwood property was annexed by the Gty of DeLand in 1996

The site occupies approxi mately 42 acres, including a section of Lake MIler along the western
site boundary (see Figure 1). International Speedway Boul evard (U S. H ghway 92) runs along the
northern boundary of the site while a wooded, swanpy area lies to the south. A comercial and
residential area along Kepler Road is located directly east of the site. The Sherwood property
is currently occupied by several manufacturing buildings, a biological |aboratory, sizeable
parking areas, plus additional structures, including an industrial wastewater treatnent

facility.

To generate water for plant operations, the Sherwood facility punps approxi mately 175, 000
gal l ons of water per day fromthe underlying Floridan Aquifer. The water is used for industria
operations such as cleaning, nanufacturing, and cooling, and for sone potable uses. An
industrial wastewater treatnent facility was constructed in July 1983 to neet the Florida
Drinking Water Standards. The facility was permtted by the Florida Departnent of Environnenta
Regul ation (FDER) to treat wastewater fromthe plant and discharge it to the denitrification
field and perineter percolation pond. In late 1985 Sherwood installed an air stripper to
pretreat water used onsite in facility operations. The air stripper renoves contam nants in the
wat er punped fromthe Floridan Aquifer production wells onsite. As a result of the annexation
of the Sherwood property by the Gty of DeLand, treated industrial wastewater is now di scharged
tothe Cty's wastewater treatnent facility

2.0 Site History and Enforcenent Activities

Sherwood Medi cal Industries, now known as Sherwood Davis & Geck, has used the property since
1959 for the nmanufacture of nedical supplies, primarily hypoderm c needl es and syringes.
Industrial operations currently include grinding, hub processing, and cleaning of stainless
steel and al um num parts used to nanufacture hypoderm c syringes. Sherwood al so nolds plastic
syringes and conducts in-house | aboratory work.

<I MG SRC 97074C>
2.1 Site History

Bet ween 1971 and 1980, the conpany di sposed of approxinately two tons of |iquid and sludge waste
into two unlined percolation ponds. During this time, solids were renoved fromthe ponds and

pl aced into unlined i npoundnents on the site. From 1980 through 1982, Sherwood anal yzed the
contents of the inpoundnents. Under the direction of FDER (predecessor to FDEP), Sherwood then
di sposed of the wastes in an onsite landfill.

At the request of FDER EPA proposed the Sherwood site for listing on the National Priorities
List (NPL) on Decenber 20, 1982, with a Hazard Ranki ng System (HRS) score of 39.83, prinmarily
because of the threat of contam nation fromwastes stored in the hol ding ponds and i npoundnents.
The site's listing on the NPL was finalized on Septenber 8, 1983

FDER was designated as the | ead agency for the site and remained in that capacity until Novenber
1990, when both agenci es agreed that EPA should assunme the role of |ead agency for conpleting
actions at the site. Though FDER initially believed that the renoval of wastes fromonsite
storage areas was sufficient to elimnate the threat of contam nati on, subsequent testing



conduct ed by Sherwood and FDER reveal ed significant groundwater contam nation in onsite wells.

In October 1985, Sherwood Medical notified EPA that they would performa focused Renedi al
Investigation (RI) at the site. During EPA s negotiations with Sherwood to conduct the R, FDER
and the Florida Department of Health and Rehabilitation Services received health rel ated

conpl aints about private wells fromnearby residents. Water sanples were collected and anal yzed
in Septenber 1986 fromoff-site private wells and Sherwood's onsite supply wells, but no

viol ations of drinking water standards were found in private well sanples. However, additional
sanples collected in Cctober 1986 fromonsite Floridan Aquifer wells confirmed onsite

contami nation of trichloroethylene (TCE) and tetrachl oroethylene (PCE) in the Floridan Aquifer.
These conpounds were historically used by Sherwood for degreasing purposes. In light of this
new i nformation, it was agreed that a full scale Renedial Investigation and Feasibility Study
(RI/FS) would be conducted at the site. In Cctober 1987 Sherwood Medical entered into an

Adm ni strative Order on Consent (AOC) with EPA Region 4 to performthe R /FS.

In August 1987, at FDER s request, Sherwood sanpled the onsite Floridan water wells and a down
gradient residential well to assess the extent of contam nation and eval uate the need to
inplenent interimrenedial nmeasures (IRM to control and treat the contam nation of the Floridan
Aquifer prior to conpletion of the RI/FS. Based on the observed onsite Floridan Aquifer

contam nation, FDER recommended that an | RM action be undertaken. In July 1988, Sherwood hired
Roy F. Weston, Inc., as primary contractor for IRMand RI/FS activities. Sherwood devel oped an
investigation plan to evaluate the Floridan Aquifer and the shallower surficial aquifer through
a thorough sanpling program Field testing was conpleted in April of 1989.

As part of the | RM Sherwood tested all of the private wells al ong Kepler Road sem -annual ly.
The wells are located i medi ately adjacent to the site and extend fromthe intersection of U S
92 and Kepl er Road through the intersection of Marsh and Kepl er Roads. Sherwood al so nonitored

another private well, to the west of the site, just across Lake MIler. The investigation
identified one private well with volatile organic conpound (VOC) concentrations above safe
drinking water standards. This well is located on Kepler Road, and the test results indicated

PCE and TCE concentrations of 11 ppb and 4 ppb, respectively. The applicable Florida Drinking
Water Standard for both PCE and TCE is 3 ppb. This well was plugged and a new well was
install ed.

In October 1989, Sherwood submitted a design workplan to FDER outlining further interimmeasures
to be conducted at the site including the installation of a punp and treat systemto extract and
treat contam nated water fromthe surficial aquifer. |In Septenber 1990, FDER approved the

desi gn workplan followi ng the receipt of the Final IRMstudy report. In Novenber 1990, FDER
requested that EPA assune the lead role for all actions at the site.

In Decenber 1989, EPA and FDER approved the RI/FS Workplan. The initial field work for the R
began in January 1990 and included the installation and sanpling of additional Floridan aquifer

nonitoring wells, drilling and sanpling of soil borings, and sanpling and anal ysis of surface
wat er, sedinent, surface soil, and all existing wells. The draft Rl was subnmitted to EPA in
March 1991.

In January 1991, EPA issued a Proposed Plan for InterimAction to address surficial aquifer
contami nation at the site. During the 30-day public comrent period, EPA held a public neeting
on January 31, 1991, at Stetson University to discuss the Proposed InterimAction and to allow
concerned citizens to comment on EPA's preferred alternative and ask questions about the
Sherwood site. On March 27, 1991, follow ng the public comment period, EPA issued a Interim
Action Record of Decision (ROD) for the surficial aquifer. The goal of the interimaction was
to prevent the spread of contam nated groundwater by treating the surficial aquifer early in the
process before the RI/FS was conpleted. The InterimAction ROD called for installation of
recovery wells and an air stripper for treatnent of contam nated surficial groundwater and

di scharge of treated water to Lake MIler. FDER concurred on the InterimAction ROD on April 2,
1991.

Between January 7 and April 17, 1991, additional IRMactivities were conducted at the site.
These activities included the rehabilitation of two Floridan aquifer water supply wells SMFW and



SMAB, conversion of an out of service Floridan aquifer well SMFA 1 to a stainless steel
nonitoring well, and installation of nine extraction wells in the surficial aquifer as part of
the surficial groundwater recovery system In April 1991, Sherwood submtted the Renedial
Design (RD) Work Plan and Prelimnary Design for the Surficial Aquifer Goundwater Renedi al
Action. Follow ng EPA and FDER revi ew and coment, Sherwood submitted a Final Design Package
for the | RM Renedi al Design/Renedial Action (RDYRA) in June 1991. However, in a subsequent
neeti ng between FDER, EPA, and Sherwood on June 20, 1991, Sherwood agreed to undertake a study
of Lake Mller's water quality to determne if Lake MIler was in conpliance with applicable
FDER O ass Il Anbient Water Quality Standards for netals, thereby naking it suitable for
treat nent system di scharge.

Surface water and sedi nent sanples were collected at the site fromJuly 1991 through Novenber
1991 to further characterize the netals concentrations in Lake MIler in order to verify the

| ake's conpliance with applicable FDER Cass |11 Anbient Water Quality Standards. The Novenber
1991 Lake MIler Water Quality Report concluded that, with the exception of cadmum netals
concentrations in Lake MIler were in conpliance with FDER Class |1l Water Quality Standards.

Based on this report, Sherwood submitted a National Pollutant D scharge Elimnation System
(NPDES) application for the proposed discharge to Lake MIler. The data gathered for the Lake
M1l er study was incorporated into the RI.

In February 1992, Sherwood resubmtted the Final Design Package along with the Renedial Action
Wrrk Plan and the Qperation and Mai ntenance Plan for the InterimAction treatnent system

Fol | owi ng EPA approval of these docunents in March 1992, construction of the | RM system began
on May 5, 1992, and the system began operating on July 31, 1992.

On Cctober 8, 1992, following publication of the final RI/FSin July 1992 and a 30-day public
comrent period, EPA issued a second ROD (known as Qperable Unit 1) specifying the final
groundwat er renedy for the site. In addition to requiring the continued operation of the
surficial aquifer extraction and treatnment system the QUL ROD called for a conprehensive
groundwat er nonitoring program including periodic sanpling of residential wells, and conti nued
operation of the Floridan Aquifer water supply well and associ ated treatnent system

Based on the Rl results, EPA directed Sherwood to conduct further studies on the potential

ecol ogi cal effects of chromumcontamnation in Lake MIler sedinent. The results were
published in a Decenber 1993 draft report entitled "Evaluation of Effects of Chromiumin

Sedi nents, Lake MIler, FL, Sherwood Medi cal Conpany." This report generally confirned the
findings of the Rl with respect to sedinent contamnation in the Lake. After extensive

di scussions concerni ng the need for and scope of additional sedinent studies, EPA and Sherwood
conduct ed i ndependent investigations in June and July of 1994. The results of EPA' s sanpling
effort were sumari zed by EPA' s contractor, ManTech Environnmental Technology, Inc., in a draft
report dated July 1994. Sherwood's findings were published in a May 1995 draft report entitled
"Eval uation of Inpacts to Biota from Chrom um Sediments in Lake MIler, Florida," by OBrien &
Gere Engineers, Inc.

Enforcenent Activities

Fol | owi ng i ssuance of the InterimAction ROD and four nonths of settlenent negotiations, a
Consent Decree (CD) between EPA and Sherwood Medi cal was | odged by the Departnent of Justice
(DQAJ) on Cctober 24, 1991, with the United States District Court for the Mddle District of
Florida, Olando Division. The CD required Sherwood to performthe Renedi al Design and Renedi al
Action (RDDRA) of the renedy outlined in the March 1991 ROD. Notice of the proposed settl enent
was published in the Federal Register on Novenber 14, 1991, initiating a 30-day public coment
period. The District Court entered the CD on February 3, 1992.

Upon signature of the final ROD dated Cctober 8, 1992, EPA and Sherwood negotiated the terns

of an Anendnent to the Consent Decree to incorporate additional requirenents of the new ROD.
The Anended CD was | odged by DQJ on Cctober 4, 1993. Followi ng notice of the proposed
settlement in the Federal Register on Cctober 26, 1993, and a 30-day public coment period, the
District Court entered the Anended CD on Decenber 10, 1993.



3.0 H ghlights of Comunity Participation

In accordance with Sections 113 and 117 of CERCLA, as anended, EPA has conducted comunity
invol venent activities at the Sherwood site to solicit comunity input and to ensure that the
public remains infornmed about site activities. EPA s Proposed Plan Fact Sheet for OU3 was
mailed to the public on June 19, 1997, and a copy of the Administrative Record for OU3 was nade
available in the information repository at the DeLand Public Library. Public notices were
publ i shed in The Vol usi an on June 21, 1997 and the Daytona News-Journal on July 6, 1997 advising
the public of the availability of the admi nistrative record and the date of the upcomni ng public
neeting. EPA held a public nmeeting on July 8, 1997 to answer questions and receive comments on
the Agency's preferred alternative for addressing Lake M|l er sedinment contamnation. In
addition, a public comrent period was held fromJune 23, 1997 to July 23, 1997. EPA' s response
to any significant oral or witten comrents received during this period is included in the
Responsi veness Summary in Section 3 of this ROD

4.0 Scope and Rol e of Qperable Unit

Because of the variety and conplexity of problens at the Sherwood site, EPA determned that the
renmedi al actions needed to resolve these problens could best be addressed in discrete phases
known as operable units. The interimaction outlined in EPA's March 27, 1991, RCD addressing
contamination in the surficial aquifer is known as Qperable Unit 2 (QJR2) in the site nanagenent
strategy. The QU2 renedy called for punping and treating contam nated groundwater fromthe
surficial aquifer to reduce the potential for contami nant migration downward into the Floridan
aqui fer, which is the prinmary source of drinking water in the DeLand area

The final groundwater and soil renedial action, known as Qperable Unit 1 (QUl1), is docurmented in
EPA's Cctober 8, 1992 ROD. The OU1 ROD specified the follow ng el enents: continued operation
of the surficial aquifer punp and treat systemand the Floridan Aquifer water supply well and
treatnent system groundwater nonitoring, including offsite residential wells; and excavation
and di sposal of chrom um contam nated soil whenever existing site features are renoved. Deed
restrictions and other institutional controls were also required to restrict the property to
industrial use and prevent access to contam nated areas and Lake MIler

Based on the results of surface water and sedinent sanpling in Lake MIler during the design of
the interimrenedi al neasures, EPA identified the need for a third operable unit (QU3) to

eval uate and address sedinent contamination in Lake MIler. This ROD presents EPA' s sel ected
remedy for addressing Lake M Il er sedinent.

5.0 Summary of Site Characteristics
5.1 Envi ronnental Setting

The Sherwood site is situated in a | ow topographic area 40 to 60 feet above nean sea |eve

(MBL). The foliage typical of the site is best described as floodplain with flatland soil and is
a conbi nati on of deci duous and coniferous trees with intermttent grazing | ands and wetl ands.
Due to the | arge nunber of freshwater |akes (e.g., Lake MIler, Cypress Lake, North and South
Lake Tal nadge) and | ow topography, much of the area is best described as swanp.

The I and surroundi ng the Sherwood site is prinarily residential, with some comercia

properties. Residential areas are divided into 6-acre lots. According to real estate maps, 95%
of the individual parcels of land (419 out of 440) within a 0.5 mle target area are north or
east of the site. Most of the residential areas are sparsely populated, and their growth is
restricted by zoning codes. There are about 800 private residences with approxi mately 2,500
peopl e located within one nmle of the site.

Forested areas and swanps occupy approxi mately 200 acres of land to the south of the site. Most
of this land is owned in large tracts. The area to the east of the site is alnost entirely
residential. Next to the site on Kepler Road is an 80 acre residential area with 15 hones.
Approximately 1,000 feet to the east of the Sherwood site lies a residential area occupying one
to two square mles known as Daytona Park Estates. North of U S. 92, the northern border for



the Sherwood site, lies a 150 acre, noderately popul ated devel opment, DeLand H ghlands. This
area has shown the greatest recent growh, and the size of the housing lots are the smallest in
the area. Beyond DeLand H ghlands the area is characterized as rural. Southwest of the site is
nostly wooded swanp. Northwest of the site are large tracts of |and owned by the DelLand
Muni ci pal Airport, the Minicipal Waterworks and the Florida Mlitary School

The I and near the Sherwood site supports recreational activities including fishing, hunting,
boati ng, and swimmng. Lakes generally used for fishing in the area include Cypress, Daytona
and Tal nadge. Because of the relatively large tracts of undevel oped | and, hunting occurs in the
area

The predom nant natural feature of the Sherwood site is Lake MIler, a 12-acre swanp take. Lake
Mller is partially on the Sherwood site, |located al ong the western boundary of the site. It
receives inflow fromNorth Lake Tal nadge south of the site via a narrow canal, base flow from
the surficial aquifer, and site run-off. Lake Mller is the primary area of concern for
potential ecol ogical damage fromthe site and is a Florida Gass Il water body designated for
wildlife and recreational purposes.

5.2 Lake I nvestigati on Summary

During the R, sedinent sanpling episodes were first conducted in April and August 1990. A
total of 18 sedi ment sanples were collected within, upstream and downstream of Lake M|l er and
in on-site drainage ditches and basins. At the request of EPA and FDER an additional 19

sedi nent sanples were taken in Novenber 1991 in Lake MIler and upstreamin North Lake Tal nadge
to further define the extent of metals concentrations in the sediment of these water bodies.

The RI concluded that the highest levels of site-related conmpounds (TCE, PCE, and chrom um were
found in the sedinment along the eastern bank of Lake MIler. This area received agueous wastes
contai ning spent solvents fromfloor drains in buildings B and F, which led into forner drain
fields along the bank of Lake MIler. In addition, this contam nation nmay have resulted from
the di scharge of groundwater fromthe surficial aquifer into Lake MIler. Chrom um
concentrations in sedinment ranged as high as 922 ng/kg. Based on sanpling results for surface
soil, the chromumdetected in Lake MIler sedinent was assurmed to be the less toxic and | ess
nobil e trivalent chromium The chlorinated solvents trichloroethene (TCE) and tetrachl oroet hane
(PCE) were detected at nmaxi mum concentrati ons of 8.8 ng/kg and 30 ny/ kg, respectively.

Based on the results of the RI, EPA directed Sherwood to conduct further study on the potentia
ecol ogical effects of chromumcontamnation in Lake MIler sedinent. The results were
published in a Decenber 1993 draft report entitled "Evaluation of Effects of Chromiumin

Sedi nents, Lake MIler, FL." Analytical results from 10 sedinent sanpling |locations in and
around Lake MIler and 2 froman upstreamreference | ake (South Lake Tal nadge) generally
confirned the R findings. Chromumwas detected in 9 of 13 sanples, up to a maxi mum
concentration of 1150 ng/kg in Lake MIler. An additional 13 sedinent sanples were collected
fromLake MIler to evaluate the oxidation state of chromiumin the sedinment. The results
confirned that hexaval ent chromiumwas not present in the sedinent. |In addition, toxicity tests
of a small crustacean (Hyal ella azteca) were unsuccessful

After extensive discussions concerning the need for and scope of additional sedinent studies,
EPA and Sherwood conduct ed i ndependent investigations in June and July of 1994. |In June 1994,
EPA' s ESAT Bi ol ogi cal Assessnent Team col |l ected 13 sedi nent sanples (12 stations, plus a
duplicate at Station 7) fromLake MIler and two upstream background reference | akes, South Lake
Tal madge and Bl ue Lake. The approxi mate sanpling |ocations are shown in Figure 2. Sedinent
sanpl es were anal yzed for Target Analyte List (TAL) netals and Target Conpound List (TCL)
organi ¢ conpounds. Anal yses for purgeabl e organics, extractable organics, and pesticides
reveal ed no organic contam nation with the exception of a spike of DCE (2.4 ng/kg) and TCE (0.24
ng/ kg) in one location (Station 1) at the eastern end of the |ake near the Sherwood facility.

For netals, chromumlevels were substantially |ower than previous sanpling events, with a

nmaxi mum concentration of 60 ng/kg at Station 4 near the southeastern edge of the lake. Sanpling
results for netals are shown in Table 1



In addition to the chem cal anal yses descri bed above, 5 sanples fromLake MIler and the two
reference | ake sanpl es were subjected to various toxicity tests to assess sedi ment and sedi nent
pore water toxicity. Toxicity tests of the Hyalella azteca were agai n unsuccessful due to the
low survival rate of the control organisnms. Wole sedinent toxicity tests of water fleas

(Ceri odaphni a dubia) revealed no toxicity related to any constituents found i n the sedi nent.

The Mcrotox test indicated sedinent pore water toxicity in only one location, Station 1. This
result is probably due to elevated | evels of TCE and DCE, since the bacteria used in the
Mcrotox test is known to be sensitive to TCE. The |l ettuce seed (Lactuca sativa) root elongation
tests of a sedinent pore water sanple fromStation 9 near the western end of the | ake indicated
sone toxicity, probably due to a narginally toxic |level of cadmumin the sedinment. However, no
toxicity related to chrom um contam nati on was observed

During June and July 1994, Sherwood's consultant, O Brien & Gere Engineers, Inc. (&5, also
perforned a nunber of tests to evaluate the biological inpact of chromumin the sedi nent of
Lake MIller. Among other things, the effort included a Lake MIler chromumstratification
study and biota sanpling in Lake MIler and the two reference | akes, South Lake Tal nadge and

Bl ue Lake. It should be noted that before the study was conducted, EPA and Sherwood did not
agree on the scope of the studies to be perforned. In addition, EPA and FDEP provi ded conmments
to Sherwood citing serious disagreenent with sone of the anal ysis and concl usions drawn in the
draft report prepared by O%G However, nuch of the data generated for the study is val uable and
i s discussed bel ow.

To evaluate the stratification of chromumin Lake MIler sedinment, O8G collected three sedi nent
core sanples fromeach of three | ocations, producing a single conposite sanple per location for
the follow ng depth ranges: 0-5, 5-10, 10-20, 20-30, and >30 cm Chrom um concentrati ons
general ly decreased with increasing sedinent depth, with the highest observed chrom um
concentration of 50.7 ng/kg occurring in the 0-5 cmhorizon fromStation 1, located in the

sout heast quadrant of the |ake adjacent to the Sherwood site. This result was consistent with
EPA' s findings noted above.

&G al so perforned extensive sanpling and analysis of biota living in Lake MIler and the two
reference | akes. The organisns collected for chrom umanal ysis included two aquatic vegetative
species, arrow arum and smartweed, and five fish species, bluegill, golden shiner, semnole
killifish, carp, and | argenouth bass. The analysis of smartweed root tissue suggested the
potential for uptake of chromium Chromumwas detected in all 8 snmartweed sanples in areas of
historically high chromumlevels in sedinment, with concentrations ranging from1.6 to 3.6

ng/ kg, whereas snartweed root tissue concentrations in | esser contam nated areas of Lake MIler
and the reference | akes were | ow or non-detect. Detection of chromumin arrow arumroot tissue
sanples was |limted, indicating no statistically significant difference in concentrations
between Lake M|l er and the reference | akes.

Twenty-seven fish fromLake MIler and 25 fish from South Lake Tal madge and Bl ue Lake were

anal yzed for chromum In Lake MIler, chrom umconcentrations in fish tissue ranged from non-
detect to 2.3 ng/kg. Fish tissue sanples fromthe reference | akes ranged from non-detect to 1.3
ng/ kg. A statistical analysis of the data concluded that there was no significant difference
bet ween chromi um concentrations in fish fromLake MIler and the reference | akes.

<I M5 SRC 97074D>



Tabl e 1. Level s of nmetals in sediment of Lake MIler and from background | akes in the
vicinity of Sherwood Medical, Deland, Florida, June 1994.

Sanpling Stations

Met al s
ng/ kg 01* 02* 03 04* 05* 06 07 07 08 09* 10 11* 12*
Duplicate
Al um num 1200 300 3900 5900 570 2200 900 950 4800 5100 1500 450 1000
Ant i nony 0. 84U 0.61U 1.3U 0.7U 0.6U 0. 59U 0.7U 0. 64U 0. 55U 1.2U 0.9U 0.5U 0.5U
Arsenic 1.7U 1.2U 2.6U 3.0U 1.2U 1.2U 1.4U 2.0U 1.1U 5.0U 1.8U 1.0U 1.0U
Bari um 7.7 2.5 18 11.0 3.5 4.1 3.6 2.8 8.9 19.0 7.2 3.7 8.5
Cadmi um 0. 84U 0.61U 1.3U 0.7U 0.6U 0.59 0.7U 0. 64U 0. 55U 1.2 0.9U 0.5U 0.5U
Cal ci um 510 240 1100 540 340 810 380 250 190 1100 27000 200 350
Chr om um 3.5J 1.5U 7.6 60 1.5U 3.5 1.8U 1.6 8.1 8.1 2.9J 1.2U 1.7
Cobal t 0. 84U 0.61U 1.3U 0.7U 0.6U 0. 59U 0.7U 0. 64 0. 55U 1.2U 0.9U 0.5U 0.5U
Copper 20U 5.0U 20.0U 20.0U 5.0U 5.0U 5.0U 5.0U 10. 01U 20U 10. 0U 4.0U 4.0U
Iron 430 230 1800 320 160 200 240 160 260 1900 530 70 120
Lead 8.7 1.3 3.6 30.0 2.8J 2.4 2.0 1.2 6.3 5.5 7.7 1.7 2.6
Magnesi um 120 50 450 140 71 120 110 75 82 400 300 38.0 65
Manganese 2.0 1.4 9.1 2.0 1.2 1.6 1.5 1.0 1.0 8.0 6.7 1.4 4.3
Mer cury 0. 21U 0.15U 0.32U 0.17U 0.15U 0.15U 0. 18U 0. 16U 0. 14U 0. 31U 0. 22U 0.12U 0.12U
N ckel 4.2U 3.1U 6. 4U 3.5U 3.0U 2.9U 3.5U 3.2U 2.9 8.4 5.6 2.5U 2.5U
Pot assi um 120 70U 130U 180 70U 70 80U 70U 100 130U 170 50 50U
Sodi um 220U 140U 260U 1. 80U 110U 110U 130U 130U 110U 290U 300U 80U 80U
Vanadi um 0. 97 0.61U 1.5 5.7 0.6U 0.7 0.7U 0. 64U 2.9 1.7 1.8 0.5U 0.79
Zi nc 21.0 11.0 30.0 18 10.0 9.7 12.0 10.0 10.0 26.0 5.3 9.2 8.0

J - Estimated Value, U - Undetected, NA - Not Anal yzed
* - Toxicity tests were perforned on this sedi ment sanple.



6.0 Summary of Site Risks

A Baseline Ri sk Assessnment (BRA) was conducted during the Rl to determ ne whether contam nation
at the Sherwood site, if not addressed by any renedial action, could pose a current or future
threat to human health or the environnent. This evaluation serves as a baseline for determning
whet her any cl eanup actions are necessary. The BRA eval uated human health and ecol ogi cal risks
associated with contam nation in soil, groundwater, surface water, and sedinment. Based on the
concl usions of the BRA, EPA determined that renedial actions were necessary to address the
potential risks associated with soil and groundwater contam nation at the site. These actions
are docunented in the final ROD for QUlL. In addition, the follow ng institutional and access
controls were included in the QUL ROD to address the potential risks to off-site residents and
Sherwood workers associated with eating fish fromor swimring in Lake MIler

. posting of 10 signboards around Lake MIler with the inscription "NO FI SH NG OR
SWMM NG IN LAKE M LLER'

. notification of the adjacent property owner on Lake MIler that the |ake shoul d not
be used for fishing or swi nm ng purposes

. nmai nt enance of the current security fence around the site property and enforcenent
of the current Sherwood policy restricting enployee access to Lake Ml ler

. deed restrictions to ensure the Sherwood property renmins industrially zoned

. nmonitoring of the surficial and Floridan aquifers and Lake M| er

The risks related to soil, groundwater, and surface water are bei ng addressed by inplenmentation

of the QUL renedy pursuant to the CD entered into by Sherwood and EPA. Therefore, the follow ng
ri sk summary focuses on the potential human health and ecol ogical risks attributed to sedi nent
contam nation in Lake MIler. Al though several sedinent sanpling investigations were conducted
following the RI, the risk assessnment relied upon data collected during the R

6.1 Cont am nants of Concern

In identifying contam nants of concern, the risk assessnent included all organic chemicals
confirned to be present in sedinment sanples fromthe site. However, since inorganic conpounds
such as netals occur naturally in the environment, only those inorgani c conpounds whi ch exceeded
background concentrati ons were sel ected as chem cals of concern. The contam nants of concern
for sedinment at the Sherwood site and their associated range of concentrations fromthe R are
shown in Table 2. Although all of the conpounds presented in Table 2 were included in eval uating
human health risks, EPA considered the followi ng additional factors when determ ning whether a
remedi al action was necessary: the frequency of detection of the conpound; the toxicity of the
conmpound; and whet her the conpound has been linked to facility operations.

6.2 Exposure Assessnent

In the exposure assessnent, EPA considered ways in which people could conme into contact with
Lake M Il er sedinment under both current and future conditions. The BRA evaluated the risk to a
swimer as a potential future scenario using the sane exposure assunptions applied to a resident
swimer in a backyard pool (see Table 3). The swimer is assuned to be a child aged 10 to 18
years who woul d cone into contact with surface water and sedi nent for 78 days per year (3 tines
per week for 6 nonths). The exposure routes eval uated included ingestion and dernmal contact
with Lake MIler surface water and sedinent. These assunptions are conservative, since the
followi ng factors nmake swimmng in Lake MIler fairly unlikely: access to the lake is linmted
by its location, partial ownership by Sherwood and only one other private owner, and the
presence of thick vegetation up to the water's edge; alligators have been observed in the | ake
whi ch may deter prospective swinmrers; and other area | akes are nore attractive and accessible
for sw mi ng.



Table 2
Sedi ment - Lake MIler
Chenical s of Concern
Data Summary

Range of Upper 95%
Sanpl e Confi dence
Frequency Quantitation Range of Mean Limt of
of Limts Concentrations Concentration t he Mean
Cheni cal Det ecti on (my/ kg) (my/ kg) (my/ kg) (my/ kg)
O gani cs
Acet one 6/ 6 NAV 0.13-9.5 2.5 5.2
Benzoic Acid 2/ 6 1.6 1.6-1.9J 1.6 1.7
Bi s(2-et hyl hexyl) 2/6 0.059-1.3 1.6J-11J 2.2 5.5
phthal ate
2- But anone 3/6 0.020-0. 19 0.047-0. 17 0.072 0.12
Chl or onet hane 1/6 0.02-0.12 0.14J 0. 043 0. 081
4, 4" -DDT 1/6 0. 038-0. 041 0. 038J 0. 035 0. 041b
1, 1- D chl or oet hane 1/6 0.013-0.06 0. 019J 0. 019 0. 032b
1, 1- Di chl or oet hene 2/6 0.01-0.093 0.01J-0.02 0. 020 0.032b
1, 2-Di chl or oet hene 4/ 6 0. 06-0. 093 0. 078-0. 46 0.20 0.34
(total)
Et hyl benzene 2/6 0.015-0.020 0.013J3-0.041J 0.014 0.024
Met hyl ene Chl ori de 5/6 0. 015 0.021-0. 22 0. 092 0.16
4- Met hyl phenol 1/6 0.29-18.0 0.29J 1.7b 4. 4b
Tet rachl or oet hene 3/6 0.01-0.093 8.3-30.0 8.6 17. 4
Tol uene 5/ 6 0. 093 0.007J-0.11 0. 049 0. 082
Tri chl or oet hene 4/ 6 0. 06-0. 093 0.002J-8.8 2.7 5.3
Vinyl Chloride 2/6 0.02-0.19 0. 036- 0. 051 0. 045 0. 06b
Xyl enes (total) 5/ 6 0.093 0.007J-0.0074 0. 037 . 061b
I nor gani cs
Al um num 20/ 20 NAV 1, 330- 14, 100 9, 290 10, 800
Arseni c 16/ 20 0.58-6.8 0.75-5.4 2.9 3.5
Cadmi um 15/ 20 0.44-4.5 0.53-2.7 0.56 1.6
Cal ci um 19/ 20 2,390 500- 39, 870 13, 100 16, 300



Chemi cal

Chr om um
Copper
Iron

Lead
Magnesi um
N ckel

Pot assi um
Sodi um
Vanadi um
Zinc

J - Estimated val ue.

NAV - Sanple quantitation limts or nethod detection linmts were not avail able.

Frequency Quantitation

of
Det ecti on

20/ 20
16/ 20
20/ 20
20/ 20
19/ 20
14/ 20
17/ 20
19/ 20
15/ 20
20/ 20

Table 2

Sedi ment

Lake M1l er

Chemi cal s of Concern
Data Sumary
(conti nued)

Range of
Sanpl e

Limts
(mg/ kg)

NAV
1.7-22.5
NAV

NAV

2,390
1.7-34.3
60-2, 390
2,390
0.87-23.9
NAV

Range of

Concentrations

(my/ kg)

4.9-922
10. 2-132
222-9, 870
2.7-228
85. 8-1, 400
5.3-25.8
144-917
21.1-869
2.7-20.00
2.2-300

Mean
Concentration

(my/ kg)

237
44.0
6,070
82.3
1, 000
13.1
516
505
12.5
143

Upper 95%
Confi dence
Limt of
t he Mean
(no/ kg)

332
57.1
7,210
102
1,170
15.6
620
606
14.8
177



Table 3
Exposure Assunptions

Exposur e Fact or Abbr evi ation Val ue
General exposure factors
Exposure Ti ne ET 2.6 hours/event
Exposur e Frequency EF 78 event s/ year
Exposure Duration ED 9 years
Aver agi ng Ti ne AT 3,285 days
Body Wi ght (child) BW 50 kg
Surface water (ingestion)
I ngestion Rate IR 0.05 liters/ hour
Surface water (dermal contact)
Surface Area (entire body) SA 14,900 cm 2/ day
Sedi nent (i ngestion)
I ngestion rate (sedinent) IR 100 ngy/ day
Sedi nent (dernal contact)
Surface Area (hands and feet) SA 1,970 cm 2
Surface Water Ingestion: Sedi ment | ngesti on:

Dose= CWI RXETXEFXED Dose= CSDx| RxCFXEFXED

BWKAT BWKAT
where CW = Surface Water Concentration where CSD =Sedi ment Concentrati on
Surface Water Dermal Contact: Sedi nent Dermal Contact:
Dose= CWCFxSAXPCXETXEFXED Dose= CSDxCFx SAXAFXABSXEFXED
BWKAT BWKAT

where CF= Conversion factor (10 -3 L/cm 3) where CF = Conversion factor (10 -6 kg/ng)
PC = Dernal perneability constant AF = Sedi nent/ski n adherence/ factor
ABS = Absorption factor



6.3 Toxicity Assessnent

The toxicity assessment eval uated possible harnful effects of exposure to contam nants of
concern and assigned toxicity values to each contam nant based on the scientific literature.
Sorre of the conpounds found at the site have the potential to cause cancer (carcinogenic).
Q her contam nants of concern nay cause other problens not related to cancer

Sl ope factors (SFs) have been devel oped by EPA' s Carci nogeni ¢ Assessnment Group for estinmating
excess lifetinme cancer risks associated with exposure to potentially carcinogenic contam nants
of concern. SFs, which are expressed in units of (ng/kg-day) -1, are multiplied by the
estinmated i ntake of a potential carcinogen, in ng/kg-day, to provide an upper-bound estimate of
the excess lifetinme cancer risk associated with exposure at that intake level. The term "upper
bound" reflects the conservative estinate of the risks calculated fromthe SF. Use of this
approach makes underestinmation of the actual cancer risk highly unlikely.

Ref erence doses (RFD s) have been devel oped by EPA for indicating the potential for adverse
health effects fromexposure to contam nant(s) of concern exhibiting noncarcinogenic effects.

Rf Ds, which are expressed in units of ng/kg-day, are estinates of lifetime daily exposure |evels
for humans, including sensitive individuals. Estimted intakes of contam nants of concern

i ngested from contam nated sedi mrent can be conpared to the RfD.

Both RfDs and cancer SFs are derived fromthe results of human epi dem ol ogi cal studies or
chroni c ani nal bi oassays to whi ch ani mal -t o- human extrapol ati on and uncertainty factors have
been applied (to account for the use of aninal data to predict effects on humans). Cancer SFs
and chronic RfDs for contam nants of concern are shown in Table 4. 1t should be noted that
dermal SFs and RfDs nust be derived fromoral route values for each applicable chemcal, in
accordance w th EPA gui dance.

6.4 R sk Characterization

The risk characterization conbines the other conmponents of the evaluation to estimate the risk
from exposure to site contam nation. For cancer-causi ng conpounds, risk is a probability
expressed in scientific notation. For exanple, an excess lifetine cancer risk of 1x10 -6 neans
that an individual has an additional 1 in 1,000,000 chance of devel oping cancer as a result of
site-rel ated exposure over an estimated 70 year lifetime. EPA has established a target risk
range for Superfund cl eanup actions of between 1x10 -4 (1 in 10,000) and 1x10 -6. Cancer risk
is calculated fromthe foll owi ng equation

Risk = CD x SF
wher e

risk = a unitless probability (e.g., 2x10 -5) of an individual devel opi ng cancer
CDI = chronic daily intake averaged over 70 years (ng/kg-day)
SF = slope factor, expressed as (ny/kg-day) -1

The overall excess cancer risk to a swmer in Lake MIler is 1.21x10 -5, or just over 1 in

100, 000. Although this risk level falls within EPA's target risk range, it exceeds the 1x10 -6
point of departure cited in the National Contingency Plan (NCP) as a basis for Superfund action
It should be noted that sedinent contam nation contributes only 6 percent of the risk to the
swimer (refer to Table 5). The renmai nder of the cancer risk relates prinarily to the presence
of vinyl chloride, arsenic, DCE, TCE, and PCE, in surface water. The presence of these conpounds
in Lake MIler surface water is thought to result fromthe historical discharge of contam nated
groundwater fromthe surficial aquifer into Lake MIler prior to inplenentation of the interim
groundwat er renedy. However, EPA believes that the groundwater punp and treat system and the
swiming and fishing restrictions and other institutional controls specified in the QU1 ROD have
adequat el y addressed this potential risk.



Conpound

Acet one

Benzoic Acid

Bi s(2- et hyl hexyl) phthal ate
2- But anone

Chl or onet hane

4, 4" -DDT

1, 1- D chl or oet hane
1, 1- D chl or oet hene
Et hyl benzene

Met hyl ene Chl ori de
4- Met hyl phenol

Tet rachl or oet hene
Tol uene

Trichl or oet hene
Vinyl Chloride

Xyl ene

Al um num

Arseni c

Oal SF
(my/ kg-day) -1

Tabl e 4

Critical Toxicity Val ues

Ref er ence

HEAST
HEAST
HEAST

IRI'S, 1992

Der mal SF
(rmg/ kg-day) -1

WkhrNPENMNPRPOOROROMODND MR

Oral RFD
(my/ kg- day)

.0E-01
. OE+00

OE- 02
0OE-02
3E-01
OE- 04
OE-01
OE- 03
OE-01
OE- 02
OE- 02
0OE-02
OE-01
4E- 03
3E-03

. OE+00
.9E-02
.0E-04

Ref erence

IRIS, 1992
IRS, 1992
IRI'S, 1992
HEAST
Deri ved
IRS, 1992
IRIS, 1992
IRIS, 1992
IRI'S, 1992
IRS, 1992
IRI'S, 1992
IR'S, 1992
IR'S, 1992
HEAST
Deri ved
IRIS, 1992
Deri ved
IRS, 1992

Dermal RfFD
( g/ kg- day)

. 0E-02
. 0E+00
OE-02
5E-02
1E-01
5E-04
OE-02
1E- 03
OE-02
4E- 02
5E-02
OE-03
8E-01
7E-03
2E-03
. 8E+00
. 5E- 04
. 5E- 05

PORPOPONUORONNARNO



Table 4
Critical Toxicity Val ues

Conpound Oal SF Ref er ence Der mal SF Cal RD Ref er ence Dermal RfD
(ng/ kg-day) -1 (ny/ kg-day) -1 (ng/ kg- day) (ol kg- day)
Cadm um NA -- NA 5.0E-04 (water) IR'S, 1992 5. OE- 05
1. OE- 03 (sedi nent)

Cal ci um NA -- NA 1. 1E+01 Deri ved 5.5E-01
Chromum (I11) NA -- NA 1. OE+00 HEAST 5. 0E- 02
Copper NA -- NA 3. 7E-02 HEAST 1. 9E-03
Iron NA -- NA 2. 6E-01 Deri ved 1. 3E-02
Lead NTV -- NTV 9. 4E- 04 Deri ved 7. OE- 06
Magnesi um NA -- NA 5. 7E+00 Deri ved 2.9E-01
Mer cury NA -- NA 3.0E-04 HEAST NC
N ckel NA -- NA 2. 0E-02 IR'S, 1992 1. OE- 03
Pot assi um NA -- NA 8. OE+00 Deri ved 4. 0E-01
Sodi um NA -- NA 4. 7TE+01 Deri ved 2. 4E+00
Vanadi um NA -- NA 7. 0E-03 HEAST 3. 5E-04
Zinc NA -- NA 2.0E-01 HEAST 1. OE- 02
NA Not applicable. Chemcal is not categorized as a carcinogen through this exposure route.

NC Chemical is not of concern through this exposure route.
NTV ~ No toxicity value was avail abl e.

IRI'S, 1992: Integrated Ri sk Informati on System conputer database, 1992.
HEAST: Health Effects Assessment Summary Tabl es, EPA, 1991.



CARCINOGENI C RISK - SWMVER | N LAKE M LLER

DERVAL CONTACT I NGESTI ON
W TH COF
CHEM CAL SURFACE WATER SURFACE WATER

ORGANI CS

Bl S( 2- ETHYLHEXYL) PHTHALATE
CHLOROVETHANE

4,4' -DDT

1, 1- DI CHLORCETHANE

1, 1- DI CHLORCETHENE
METHYLENE CHLORI DE

4- METHYLPHENCL
TETRACHLORCETHENE

TRI CHLOROETHENE

VI NYL CHLORI DE

I NORGANI CS

ARSENI C
LEAD

TOTAL RI SK
PATHWAY RI SK

PERCENT TOTAL RI SK

NC
NTV

No toxicity value was avail abl e.

4. 24E- 07

9. 39E- 07
3. 60E-09

2. 55E-07

6. 39E- 07
5. 97E- 06

NC
NC

8. 23E- 06

68. 2531

Table 5

ROUTE OF

7. 30E-™

1. 69E- 07
1. 50E- 09

1. 40E-08

5. 58E-08
2. 26E- 06

6. 04E- 07

3. 11E- 06

25. 7966

Chem cal is not of concern through this exposure route.

EXPOSURE
DERVAL CONTACT
WTH
SEDI MENT

1. 21E-08
8. 92E-11
4. 06E- 10
NTV

1. 05E-09
1. 03E-10
NTV

7. 80E-08
5. 03E-09
6. 41E-09

2. 00E- 07
NTV

3. O5E- 07

2.5281

I NGESTI ON
OF
SEDI MENT

4. 22E-09

5. 80E-11

7.10E- 10
NTV

6. 59E- 10

6. 52E-11
NTV

4. 89E- 08

3. 23E-09

5. 32E-09

3. 49E- 07
NTV

4. 12E- 07

3.4221

TOTAL RI SK

ALL

ROUTES

4. 47E- 07
1. 47E-10
1. 12E-09
NTV

1.11E-06
5. 26E- 09
NTV

3. 96E- 07
7. 04E- 07
8. 24E- 06

1. 15E-06
NTV

1. 21E-05

PERCENT
OF
Rl SK

3.7121
0. 0012
0. 0093
NTV
9. 2137
0. 0436
NTV
3. 2847
5. 8369
68. 3301

9. 5683



For conpounds whi ch cause toxic effects other than cancer, EPA conpares the concentration of a
contami nant found at the site with a reference dose representing the maxi num anount of a

chem cal a person coul d be exposed to w thout experiencing harnful effects. The ratio of the
actual concentration to the reference dose for a particular conpound is the hazard quoti ent
(HQ. The HQis calculated as foll ows:

HQ = CDI/RfD
wher e

col
Rf D

Chronic Daily Intake
ref erence dose; and

CDl and RfD are expressed in the sane units and represent the sane exposure period (i.e.,
chronic, subchronic, or short-term.

The sum of the hazard quotients of all the contam nants of concern for each contam nated nedi a
(i.e. sedinent and surface water) is known as the hazard index (H'). EPA considers an H of 1.0
to be the maxi num accept abl e hazard. For the swimmer scenario, the H was 0.7, which is bel ow
EPA' s threshol d for non-cancer risks (see Table 6).

6.5 Ecol ogi cal Ri sk Assessnent

As part of the BRA, an Ecol ogical R sk Assessment (ERA) was conducted to eval uate the potentia
ecol ogi cal risks posed by sedinent and surface water contam nation in Lake MIler. Like the
human heal th eval uation, the ecol ogi cal assessnent involves sel ecting chenicals of concern,

i dentifying ecological receptors and pat hways, estimating exposure point concentrations,
identifying toxicity data, and characterizing ecol ogi cal risk

The ERA identified six chemcals in surface water which exceeded critical toxicity val ues:

al um num cadm um copper, lead, nercury, and zinc. However, none of these conpounds were
determined to relate to Sherwood site operations, and copper, nercury, and nickel were detected
inonly 1 of 14 surface water sanples

In Lake M Il er sedinent, four conpounds exceeded biol ogical effect levels: 4,4-DDT, chrom um
lead, and zinc. O these conpounds, 4,4-DDT was detected in only one of six sedinent sanples
and only chromumis known to be site-related. The nost recent sedi nent sanpling data, however
indicate that chromumlevels in Lake MIler sediment fall below the National Cceanic and

At nospheric Administration's (NOAA' s) Effects Range-Low (ER-L) screening val ue of 81 ng/kg.

In order to determine if any threatened or endangered species could be inpacted by the site, the
Fl ori da Natural Resources Survey was consulted. Three threatened species were identified within
a 1-mle radius of the Sherwood site: the Florida Scrub Jay, the Florida Pine Snake, and the
Bal d Eagle. Because of the dense vegetation that borders nost of Lake MIller, a fish-eating
bird (avian piscivore) was selected to evaluate potential risks to |and-based (terrestrial)
animals. The osprey was sel ected instead of the bal d eagl e because ospreys eat fish

excl usively, whereas bald eagles usually eat fish fromtakes |larger than Lake MIller as well as
other terrestrial aninals.

Potential risks to the osprey due to the ingestion of fish fromLake MIler exceeded EPA s risk
criteria, with a cumulative H of 1.39. Bis(2-ethylhexyl)phthalate accounted for 55% of the H
and was detected at trace levels in all of the surface water sanples fromLake MIler. However
this conmpound, which is a widely used plasticizer and common | aboratory contam nant, was al so
detected in the associ ated | aboratory nmethod bl ank, suggesting that its detection was likely to
be related to | aboratory contam nation. Mercury accounted for 24%of the H, but was detected
inonly 1 of 14 surface water sanples in Lake MIler. Neither of these conpounds has been
linked to site operations.

In summary, actual or threatened rel eases of hazardous substances fromthe Sherwood site have
been addressed by previ ous response actions. Therefore, no further action is needed to ensure
protection of hunman health or the environnent.



Table 6
HAZARD | NDEX - SW MVER I N LAKE M LLER

ROUTE OF EXPOSURE TOTAL RI SK
DERMAL CONTACT | NGESTI ON DERVAL CONTACT I NGESTI ON ALL PERCENT
W TH OF W TH OF ROUTES OF

CHEM CAL SURFACE WATER SURFACE WATER SEDI MENT SEDI MENT RI sK

ORGANI CS
ACETONE 8. O5E- 06 4. 44E- 05 3. 51E- 05 2.21E-05 1. 10E- 04 0. 0160
BENZO C ACI D NC NC 5. 30E- 07 1. 85E-07 7. 15E- 07 0. 0001
Bl S( 2- ETHYLHEXYL) PHTHALATE 1. 18E- 02 2. 03E-04 3. 35E-04 1.17E- 04 1. 24E- 02 1.8076
2- BUTANONE NC NC 1. 60E- 06 1. 01E- 06 2. 61E- 06 0. 0004
CHLOROMETHANE NC NC 2. 36E-07 1.51E-07 3. 87E-07 0. 0001
4,4' - DDT NC NC 1. 86E- 05 3. 25E- 05 5. 10E- 05 0. 0074
1, 1- DI CHLORETHANE NC NC 1. 29E-07 8. 12E- 08 2. 10E-07 0. 0000
1, 1- DI CHLORCETHENE 1. 35E- 03 2. 44E- 04 1. 51E- 06 9. 50E- 07 1. 59E- 03 0.2317
1, 2- DI CHLOROETHENE( TOTAL) 4. 85E- 02 6. 22E- 03 2. 31E-05 1. 45E- 05 5. 47E- 02 7.9594
ETHYLBENZENE NC NC 1. 63E-07 1. 03E-07 2. 66E- 07 0. 0000
METHYLENE CHLORI DE 6. 24E- 05 2. 58E- 05 1. 79E- 06 1. 13E-06 9. 12E- 05 0. 0133
4- METHYLPHENCL NC NC 7. 08E- 06 2. 48E- 06 9. 56E- 06 0.0014
TETRACHLORCETHENE 3. 87E-03 2. 14E- 04 1.18E-03 7. 45E- 04 6. 01E- 03 0. 8738
TOLUENE 1. 30E- 04 7. 75E- 06 2. 76E- 07 1. 74E- 07 1. 39E- 04 0. 0201
TRI CHLORCETHENE 6. 19E- 02 5. 33E-03 4. 87E- 04 3. 09E- 04 6. 80E- 02 9. 8880
VI NYL CHLORI DE 1. 84E- 02 7.11E- 03 2. 59E- 05 1. 68E- 05 2. 56E- 02 3.7175
XYLENES( TOTAL) 5. 94E- 06 2. 78E-07 2.51E-09 1. 58E-09 6. 22E- 06 0. 0009

I NORGANI CS
ALUM NUM NC 1. 15E- 02 1. 39E-01 2.43E-01 3. 93E-01 57. 2067
ARSEN C NC 8. 70E- 03 2.87E-03 5. 03E- 03 1. 66E- 02 2.4158
BARI UM NC 5. 79E- 04 NC NC 5. 79E- 04 0. 0843
CADM UM NC 9.57E-04 3.82E-04 6. 70E- 04 2. 01E- 03 0.2922
CALCI UM NC NC 3. 62E- 04 6. 34E- 04 9. 97E- 04 0. 1450
CHROM UM NC 2. 28E- 05 8. 11E- 05 1.42E-04 2. 46E- 04 0. 0357
COPPER NC 4. 44E- 04 3. 67E-04 6. 60E- 04 1. 47E-03 0.2138
| RON NC 1. 53E-03 6. 77E- 03 1.18E-02 2. 01E- 02 2.9305
LEAD NC 4. 86E-03 2. 66E- 02 4. 65E-02 7. 80E- 02 11. 3380
MAGNESI UM NC NC 4. 91E- 05 8. 74E- 05 1. 36E- 04 0.0198
MERCURY NC 2.52E-04 NC NC 2.52E-04 0. 0366
NI CKEL NC 3. 63E-04 1.91E- 04 3.34E-04 8. 88E- 04 0.1291
POTASSI UM NC NC 1. 89E- 05 3. 31E-05 5. 20E- 05 0. 0076
SCDI UM NC NC 3. 08E- 06 5. 51E- 06 8. 59E- 06 0.0012
VANADI UM NC 1.97E-03 5. 18E- 04 9. 06E- 04 3. 39E-03 0. 4932
ZINC NC 1. 80E- 04 2. 16E- 04 3. 79E- 04 7.75E-04 0.1127

HAZARD | NDEX
PATHWAY | NDEX 1. 46E-01 5. 08E- 02 1. 79E-01 3.12E-01 6. 88E- 01
PERCENT OF | NDEX 21. 2244 7.3857 26. 0847 45. 3052

NC Chemical is not of concern through this exposure route.

0 = Chemical contributes | ess then 0.0001 percent of index.



Because historical sanpling results have indicated the presence of elevated | evels of chrom um
contami nation in Lake MIler sedinent and volatile organic contamnation in Lake MIler surface
wat er, routine sedinent and surface water sanpling shall be conducted to provide the data
necessary for evaluating the protectiveness of this renedy in the 5-year review. The specific
details of these additional sanpling requirenents, including contam nants of concern and
sanpling locations, shall be incorporated into revisions of the Qperation and Mi ntenance Pl an
for the site.

7.0 Expl anation of Significant Changes

The Proposed Plan for QU3 at the Sherwood site was rel eased for public comment on June 19, 1997
The Pl an indicated that EPA was recommending no further action to address sedi ment contam nation
in Lake Mller, indicating that response actions outlined in previous RODs bad adequately
addressed potential risks posed by the site. Mre specifically, the QUL ROD called for a ban on
fishing in Lake MIler based on potentially unacceptabl e risks docunented in the BRA associ at ed
with ingestion of fish caught fromLake MIler

During the public neeting, residents advised that fishing in Lake MIler has occurred
historically and continues to occur in the present. Because the risk estimates in the BRA were
extrapol ated by appl yi ng bi oconcentration factors for fish to surface water contan nant
concentrations, EPA has determned that sanpling of fish fromLake MIler is necessary to
provide a nore direct evaluation of the fish consunption pathway. |In addition, coments

recei ved during the public conmrent period raised concern about the possibility of fish from Lake
M1l er swimmng through canals to adjoining | akes. Therefore, fish tissue sanples from Lake
M1l er and any adjoining | akes which can reasonably be assuned to be reached by fish navigating
through the canals shall be collected and anal yzed for contam nants of concern identified in the
BRA. The results of these analyses will allow EPA to determ ne whether the fishing ban shoul d
be lifted or additional actions should be taken to ensure the protection of hunan health or the
envi ronnent .

8.0 Construction Conpletion Certification

The construction of the surficial aquifer punp and treat systempursuant to the Q2 RDis
docunented in the IRM2 Renedial Action Report dated January 1993. Construction activities
consisted of the installation of 9 surficial aquifer extraction wells conplete with subnersible
punps and the foll ow ng additional conponents

. air stripper

. chlorination system

. under ground extraction piping

. di scharge pipe to Lake MIler for treated water

Representatives of EPA, FDEP, Sherwood, and Weston conducted a final inspection at the site on
July 29, 1992, at which time no outstanding construction itens were identified. EPA accepted
the IRM 2 Renedial Action Report on February 24, 1993, certifying that construction was conpl ete
and the surficial aquifer punp and treat systemwas operational and functional

The QUL ROD required continued operation of the surficial aquifer punp and treat system
extraction and treatnent of groundwater drawn froman existing Floridan aquifer supply well, and
inpl enentation of institutional controls. However, no additional physical construction
activities were necessary to inplenent the requirements of the QUL ROD. Therefore, since no
physi cal construction activities are required by this QU3 ROD, the site now qualifies for
inclusion on the Construction Conpletion List. Because contami nation renains at the site, EPA
wi Il conduct a review every five years in accordance with Section 121 of CERCLA to ensure that
all renedies for the site continue to provide adequate protection of human health and the

envi ronnent .



Sherwood Medi cal Conpany
DeLand, Volusia County, Florida

3. RESPONSI VENESS SUMVARY

In accordance with Sections 113 and 117 of CERCLA, as anended, EPA has conducted comunity

i nvol venent activities at the Sherwood site to solicit community input and ensure that the
public remains infornmed about site activities. EPA s Proposed Plan Fact Sheet for Operable Unit
3 (OQU3) was mailed to the public on June 19, 1997, and a copy of the Admi nistrative Record for
QU3 was nmade available in the information repository at the DeLand Public Library. Public

noti ces were published in The Vol usi an on June 21, 1997 and the Daytona News-Journal on July 6
1997 advising the public of the availability of the Adm nistrative Record and the date of the
upcom ng public neeting. EPA held a public neeting on July 8, 1997 in the Stetson Room on the
Stetson University canpus to answer questions and receive coments on the Agency's preferred
alternative for addressing Lake M|l er sedinent contam nation. Comments received during the
public neeting were recorded in an official transcript of the neeting, a copy of which is
included in the Adm nistrative Record. |In addition, a public comment period was held from June
23, 1997 to July 23, 1997

Thi s Responsi veness Summary provides infornmati on about the views of the community and
potentially responsible parties regardi ng EPA's proposed acti on, docunents how t he Agency has
consi dered public conmmrents during the decision-nmaking process, and provi des answers to ngjor

comrent s recei ved during the comrent period. It consists of the follow ng sections:

1.0 Overview. This section discusses the recommended action for the site and the public
reaction to this alternative.

2.0 Background on Community |nvol vement: This section provides a brief history of
community interest in the site and identifies key public issues.

3.0 Summary of Comments Recei ved and EPA's Responses: This section provides EPA's
responses to oral and witten coments submtted during the pubic conment period.

4.0 RDY RA Concerns: This section discusses comrunity concerns raised during the

comrent period regardi ng ongoi ng renedial action activities at the site

EPA' s Proposed Plan for Qperable Unit 3 recommended no further action to address sedi nent

contam nation in Lake MIler at the Sherwood site. The Plan cited the Baseline R sk Assessnent
(BRA) for the site as the basis for concluding that human health risks posed by sedi nent
contamination in the lake fall within EPA's acceptable risk range for both carci nogeni ¢c and non-
carci nogeni ¢ contam nants. The Plan further stated that previous institutional controls
required by the Record of Decision (ROD) for Operable Unit 1, nanely a prohibition on fishing in
Lake Ml ler, provided public health protection against the potential risks associated with
consunption of fish caught in Lake MIler

During the public neeting, residents advised that fishing still occurs in Lake MIler and that
no si gns have been observed around the lake. 1In addition, concerns were voi ced about the
possibility of fish fromLake MIler swi nmmng through canals to adjoining | akes. Therefore, in
the ROD, EPA will require the collection and analysis of fish tissue sanples fromLake M|l er
and adjoining | akes. The results of these analyses will allow EPA to determ ne whether the
current fishing ban on Lake MIler should be lifted or whether additional actions such as the
extension of the ban to other |akes should be taken to ensure the protection of human health or
t he environnent .

Very few comments directly related to EPA's proposed no further action recommendation for Lake
MIller were received either in the public neeting or during the public coment period. However
a DeLand city official comented that though he was confortable with EPA's proposal, if the
volume of inpacted nmaterial were snall, EPA should consider renoving the contam nated sedi nent.
In addition, an editorial in the July 12, 1997 edition of The Vol usian, though generally

posi tive about EPA and Sherwood cl eanup efforts at the site, expressed regret that "the federa
governnent won't go the extra mle and finish the cleanup it began” with respect to Lake MIler

Finally, EPA has received letters from Aneri can Home Products Corporation (AHPC, parent conpany



of Sherwood Davis & Geck (the responsible party for the site), expressing strong support for no
further action to address Lake MIler sedinment. In addition, EPA provided an opportunity for
AHPC to comment on the proposed fish tissue sanpling since it was not included in the Proposed
Plan. AHPC rai sed no objections to the additional sanpling requirenents.

2.0 Background on Community | nvol venent

Despite Sherwood Medical's presence in the comunity since the early 1960's, conmmunity concern
about the Sherwood site has historically been low. Al though a few residents recall being
concerned when the site was first proposed for inclusion on the National Priorities List in
1982, nmany residents were not aware that it was a Superfund site until publication of an article
in the Del and Sun News in Septenber 1986. This article raised the possibility of a |ink between
physi cal synptons experienced by residents in the area who rely on private well water and
potentially contam nated groundwater emanating fromthe Sherwood site. Between Septenber and
Decenber of 1986, several citizens filed conplaints with local and state health officials, city
officials, and their U S. Representative concerning potential contam nation of their drinking
water drawn fromprivate wells by the Sherwood site.

In developing its Community Relations Plan for the site, EPA conducted interview of residents
and local officials in the DeLand and West Volusia County area in Novenber 1986. EPA's
Community Relations Plan was finalized in May 1988. EPA distributed its first fact sheet to the
public in Decenber 1989, providing information on the Sherwood site history, the Renedi al
Investigation and Feasibility Study (RI/FS) process, and opportunities for public involvenent.
The fact sheet was followed by a public neeting on January 9, 1990 to provide an opportunity for
community nmenbers to ask questions on any aspect of the site or the upconming R

Fol | owi ng i ssuance of EPA's Proposed Plan for InterimAction in January 1991, EPA hosted a
second public neeting on January 31, 1991 at Stetson University to explain EPA s recomended
action for addressing surficial aquifer contam nation and to receive comments fromthe comunity
on the proposed action. A 30-day coment period was also held to solicit public input. A
Responsi veness Summary was prepared addressi ng questi ons and coments provided during the
commrent period. This docunent was included as part of the InterimActi on ROD.

EPA conducted a third public neeting on July 30, 1992 to explain the proposed final renedy
addr essing groundwater, soil, and surface water contam nation at the Sherwood site. Coments
were received at the neeting and throughout the 30-day public coment period for this phase of
the project.

Finally, follow ng issuance of the Proposed Plan for QU3, EPA hosted a public nmeeting at Stetson
University on July 8, 1997 to outline the no further action proposal for addressing Lake MIler
sedinent. A comment period was held fromJune 23, 1997 to July 23, 1997. This Responsiveness
Sunmmary provi des EPA s responses to comments received during the nmeeting and coment peri od.

Based on EPA sign-in rosters, comunity participation at EPA public neetings has generally been
light, with between 20 and 30 people typically in attendance. The key issue raised consistently
by the community throughout the history of the site has been concern that groundwater

contami nation fromthe Sherwood site has already or nay in the future inpact their private
drinking water wells. A host of other concerns stemfromthis issue, including potential health
effects fromdrinking contam nated water, a desire for testing and treatnent of their water, and
property deval uation due to contamni nation.

3.0 Summary of Comments Recei ved and EPA's Responses

1. An adj acent property owner advised that he and famly and friends had caught and consuned
fish fromLake MIler for many years. He has never been advised not to fish in the | ake nor
seen any "No Fishing or Sw nm ng" signs posted around the lake. He asked if it is now safe to
eat fish caught fromthe | ake

EPA Response: Based on the results of the BRA, EPA recommends that residents do not eat fish
caught fromLake MIler. Under the Armended Consent Decree between EPA and Sherwood effective on



Decenber 10, 1993, Sherwood is required to install 10 "No Fishing or Sw nmm ng" signs around the
lake and notify the adjacent property owner concerning the restrictions. EPA wll work with
Sherwood and the adj acent property owner to identify appropriate |locations for the signs.

2. A coment er advised that fishernen conme into Lake MIler via canal from Bl ue Lake, Tal madge
Lake, and North Tal nadge Lake, and no sign has been posted al ong the canal

Anot her commenter noted that since potentially contam nated fish could mgrate through the
canals to other |akes, EPA should consider whether fishing in these | akes should be restricted

EPA Response: |n response to these concerns, EPA believes that fish tissue sanples of fish
fromLake MIler and the adjoining | akes should be collected to better assess the risks
associated with the fish consunption pathway. EPA is working with Sherwood and the Florida
Departnent of Health to design an appropriate sanpling plan for this evaluation. On the basis
of these results, EPA can determ ne whether to extend the fishing ban to other |akes, |eave the
restriction on Lake MIler in place, or lift the ban altogether. However, in the neantine,
signs will be posted at appropriate places around Lake MIller and along the canals |eading into
Lake MIller to advise fishernen of the restriction

3. A coment er asked whether shallow wells in the area had been eval uated for potential
contami nation and whether there is a potential for downward novenent of contam nants.

EPA Response: During the Renedial Investigation (R), groundwater sanpling was conducted in
both the surficial (shallow) and Floridan aquifers. In addition, a nunber of private wells
conpleted in the Floridan aquifer were sanpled. Based on the results of these sanples, EPA
determ ned that a groundwater punp and treat systemwas needed for the surficial aquifer to
prevent any further downward migration of contam nation into the Floridan aquifer. This system
was built and began operating in 1992 and continues to operate today. In addition, because of
contami nation found in the Floridan aquifer, EPA required Sherwood to continue operation of an
industrial water supply well and treatnment systemfor the Floridan aquifer. Sherwood conducts
sem -annual groundwater sanpling of nonitoring wells in the Floridan and surficial aquifer and a
few private water supply wells and reports the results to EPA. EPA revi ews these sem -annua
sanpling reports to nonitor progress toward cleanup of the aquifers. During the next year, EPA
will conduct a fornal review of the data collected over the last five years (known as the five
year review) to ensure that the actions being inplenmented remain protective of hunman health and
t he environnent .

4. A comenter asked if there were any potential effects to adjoining properties other than by
contact with Lake Mller?

EPA Response: EPA believes that ongoing groundwater renediation activities are adequate to
prevent any off-site mgration of contam nation fromthe site. |In addition, once the
institutional controls specified in the QUL ROD are in place, public access to potentially
contam nated areas (i.e. Lake MIller) will be restricted

5. A commenter indicated that her |ate husband and her current husband's late wife both died
of cancer. The commenter al so indicated her husband has prostate cancer. Al of these fanily
nenbers had consuned fish fromLake MIler, and the commenter was concerned that eating
contam nated fish fromLake MIler may have contributed to these cancers.

EPA Response: EPA does not have the expertise to deternmine if there is a |link between these
cancers and the consunption of potentially contam nated fish fromLake MIler, so this health
concern has been forwarded to the Florida Departnent of Health and the Agency for Toxic

Subst ances and Di sease Registry (ATSDR) for consideration. However, it should be noted that the
only fish tissue sanpling data available for Lake MIler and adjoining | akes is for chrom um
which is not considered to be a carcinogen by EPA. This data suggests that the non-cancer risk
associated with chromumlevels in fish fromLake MIler are bel ow EPA's threshold for concern
Since the BRA indicated a potentially unacceptable risk associated with eating fish from Lake

M1 ler, EPA believes that fish tissue sanpling should be conducted to provide the data needed to
nake a nore representative assessnent of the potential risks fromthis exposure pathway.



6. A comenter asserted that groundwater flows to the east of Sherwood toward his property,
indicating that his well was determned to be contam nated in Cctober 1986 with zinc chromate
and alum He advised that his well water is no |onger useful for anything but the toilet. He
al so claimed that people were getting sick and pets were dying. The comenter also alleged that
"in 1985 a 6" well was drilled at night to pour waste down," and efforts to do an onsite
inspection at the tinme were thwarted.

EPA Response: The direction of groundwater flow in the Upper Floridan aquifer in the vicinity
of the Sherwood site (where nost private wells are conpleted) is heavily influenced by punping
of Sherwood's onsite industrial water supply well. Therefore, Upper Floridan groundwater
generally flows toward the site fromall directions. The Volusia County district of the Florida
Departnment of Health & Rehabilitative Services collected groundwater sanples fromthe private
well in question in Septenber 1996, and the results indicated no exceedences of EPA' s Nationa
Primary Drinking Water Standards. This docunentation has been added to the Admi nistrative
Record. However, the health concerns cited in the comment have been relayed to HRS and ATSDR
for consideration. Throughout the history of EPA's involvenent at the site, there is no

i ndi cation of Sherwood denying access to inspect or investigate the facility. Extensive EPA
investigations at the site have not reveal ed the presence of any disposal or injection wells at
the site.

7. An official of the Gty of DeLand advi sed that Sherwood had been annexed into the city and
was now being served by the city sewer system Various supporting docunents were subnmitted for
inclusion in the Adm nistrative Record. The comrenter al so asked what volune of sedinment is
contam nated, noting that if the anount is snall, EPA should consider proceeding with renoval of
the contam nated sedi nent.

EPA Response: The estinmated aerial extent of contami nated sedinment is approximately 3.4 to 3.5
acres. The EPA cost estinate assunes that 1 foot of sedi nent nust be renoved, resulting in
about 6,000 cubic yards of material at an estinmated cost of about $480, 000, The estinate
prepared by Sherwood assuned a sedinent renoval depth of 2 feet, for an estimated vol une of

11, 000 cubic yards. Sherwood eval uated various dredgi ng scenarios, resulting in wdely

di vergent cost estinmates rangi ng from $320,000 to $6.1 mllion, depending upon the disposa
options for contam nated sedi nent the need for sedinment stabilization, and the restoration
actions necessary for the | ake. Based upon the findings of the BRA and other actions al ready
pl anned by EPA pursuant to earlier RODs, EPA determ ned that dredging of the |ake was not

war r ant ed.

8. A comment er advi sed that she |lives across the street fromthe Sherwood facility and has
been di agnosed with bl adder cancer. She indicated that she has lived in the same |ocation for
21 years and that her well "went bad" in the 1980's. She currently buys bottled water. The
comrent er wonder ed whet her the bl adder cancer nmay be |inked to groundwater contam nation from
t he Sherwood site.

EPA Response: EPA has forwarded this health concern to the Florida Departnent of Health for
foll omup. EPA believes that the surficial aquifer treatnent systemand the Floridan aquifer
wat er supply well on the Sherwood property are sufficient to prevent any further mgration of
groundwat er contam nation fromthe site. However, within the next year, EPA expects to conduct
a review of the groundwater nonitoring data collected over that last five years to determne
whet her any changes need to nade to ensure protection of public health

4.0 Renmedi al Desi gn/ Renedi al Action Concerns

Since EPA is proposing no further action for addressing sediment contamnation in Lake Ml ler at
the Sherwood site, no additional design or construction activities are planned at this tine. In
response to concerns rai sed during the comment period, EPA nmet with Sherwood and the adjacent
property owner to identify appropriate locations for the "NO FI SHH NG OR SWM NG' si gns around
Lake MIller. The signs are scheduled to be installed in the very near future



